who choose to breastfeed. Thus, it is essential to further understand breastfeeding barriers as perceived by WIC participants and ways to overcome them. Studies that apply mixed methods (ie, qualitative and quantitative) in the same sample of WIC participants are scarce and deserve to be prioritized as they are likely to help better answer these questions.
The specific objectives of this project were to identify among Connecticut WIC participants (1) independent risk factors for breastfeeding for ≤ 6 months, (2) breastfeeding difficulties commonly encountered, (3) sources of breastfeeding support, and (4) recommendations for enhancing WIC breastfeeding promotion efforts.
Methods

Study Design
This retrospective study was conducted among women enrolled in WIC. It was approved by the Institutional Review Board of the University of Connecticut Health Center.
Hartford WIC Program
Hartford's WIC program was an ideal venue for this study because of the clients' diversity and socioeconomic status. Hartford has a population of 121 578. 11 In the Hartford area, WIC clients are served at 2 main or at 3 satellite offices, namely, the Community Health Services Clinic in Hartford, West Hartford Town Hall, and Windsor Town Hall. The WIC participants have access to breastfeeding counseling before and/or after delivery. In 2005, the initiation rate of breastfeeding in the Hartford WIC program was 54.2%. The percentage of women who continued to breastfeed was 25.2% at 6 weeks, 14.7% at 13 weeks, 5.9% at 6 months, and 2.0% at 1 year. 12 This falls short of the Healthy People 2010 objectives.
In November 2005, there were 8431 women, children, and infants enrolled in the Hartford WIC program. The racial breakdown for the women was 52.5% Hispanic, 37.5% black, 8.8% white, 0.5% Asian, 0.4% Native/Pacific Highlander, 0.2% American Indian, and 0.1% other. 13 Black clients concentrate heavily in the WIC clinic located in Hartford's north end, and Hispanic clients concentrate in Hartford's south end clinic.
Participants' Recruitment
To be enrolled in the study, subjects had to meet the following criteria: (1) older than 18 years, (2) enrolled in Hartford's WIC, and (3) breastfed at least 1 child who was younger than 5 years at the time of the study (ie, born between September 1, 2000, and December 30, 2005) .
Designated WIC staff approached and recruited women when they came into the office for services or when they saw them individually. The study staff informed women about the details of the study. Anyone who agreed to participate was asked to sign and date a consent form and a privacy act form after each was explained to them. These forms and the surveys were available in Spanish and English and given to subjects in their preferred language.
We recruited a total of 162 women; of these, 70 participants were from the Hartford south end office or its satellite office. Of these, 15 spoke only Spanish. The remaining 92 subjects were all English-speaking participants from Hartford's north end main and satellite WIC offices.
Data Collection
The survey included 39 questions, 36 of which were close ended. Questions captured basic socioeconomic and demographic characteristics (including maternal ethnicity/race), as well as pregnancy intentions, breastfeeding intentions and practices, lactation difficulties, and sources of support to address them. Three social capital indicators were included in the survey: respondent borrows/lends money, exchanges services (baby-sitting and running errands), and exchanges goods (food and clothing) with neighbors or family. Household food security was assessed with the question, "Has there ever been a time when you or your child ran out of food for one day?" Survey items were selected on theoretical grounds as well as by identifying key breastfeeding determinants among women in the United States based on a comprehensive literature review. The 3 open-ended questions asked: (1) "If you have stopped breastfeeding, what were the reasons for doing so?" (2) "How do women in the community feel about breastfeeding since they are aware that WIC will provide them formula?" and (3) "What could WIC do to help more women initiate breastfeeding and to breastfeed for a longer period?"
All participants who agreed to participate in the study were given the survey at their WIC appointments in the office or over the telephone. Data were selfreported (breastfeeding related) or documented (anthropometric, basic socioeconomic and demographic data) by their health care providers or certified professionals (nurse or dietitian). The surveys were either selfcompleted by or administered to the participants based on their preferences. To minimize the time each client took to fill out the survey, basic socioeconomic and demographic questions already answered on the WIC diet assessment or those already provided by their health care providers on the WIC certification form (eg, weight, height) were not reasked but filled in by the interviewer. If the service was for a follow-up or nutrition education session, the interviewer retrieved these data from the participant's certification forms.
Statistical Analyses
Seven participants were dropped from the analyses because their infants were younger than 6 months and still breastfeeding, and thus we could not assign them to a breastfeeding duration subgroup. Statistical analyses were based on the 155 participants (96% of original sample) for which breastfeeding duration was known. All analyses were conducted with SPSS for Windows version 13.0 (Chicago, Illinois). Bivariate analyses were conducted to identify factors associated with breastfeeding duration ≤ 6 months. Continuous variables were compared using Student's t test, and categorical variables were compared via contingency tables c 2 analyses. Factors that were significantly or marginally associated with breastfeeding duration (P ≤ .10) were then entered into a backward stepwise multivariate logistic regression analysis. Multivariate results were expressed as odds ratios (ORs) and their respective 95% confidence intervals (95% CIs). Findings were considered to be statistically significant if the 95% CI excluded the value of 1. Model fitness was tested with the Hosmer-Lemeshow goodness-of-fit test.
The qualitative data derived from the open-ended questions were analyzed by grouping responses into discrete categories after having explored the lists with all responses provided to each of the questions.
Results
About 5.8% of participants were white, 24.5% African American, 29.1% West Indian/Jamaican, 29.1% Puerto Rican, and 11.6% other ethnic/racial groups. Participants were close to 30 years old, they had been living in the United States for more than 10 years, and the majority were overweight or obese (Table 1) .
Bivariate Analyses
There was a significant relationship between breastfeeding duration and age of mothers, with older mothers breastfeeding for > 6 months (P = .001). Women who had lived in the United States for longer breastfed for less time (P = .003). Women who had planned their pregnancies also breastfed for longer (P = .007). The inverse relationship between breastfeeding duration and maternal weight was marginally significant (P = .09). Likewise, child gender, mother breastfed as a child, and mother having a family member who had breastfed were marginally associated with breastfeeding duration (P ≤ .10). No relationships (P > .10) were found between breastfeeding duration and the following maternal characteristics: household size, height or body mass index, infant birth weight, respondent's ethnicity/race, level of education, employment, access to breastfeeding support, breastfeeding intentions, food insecurity, and any of the 3 social capital indicators.
Multivariate Analyses
One additional year of maternal age was associated with an increased likelihood of breastfeeding for > 6 months (OR, 1.09; 95% CI, 1.02-1.17). Those who planned their pregnancies were twice as likely as were those with unplanned pregnancies to breastfeed for > 6 months (OR, 2.15; 95% CI, 1.00-4.64). There was also an inverse relationship between time in the United States and the likelihood of breastfeeding for > 6 months (OR, 0.96; 95% CI, 0.92-0.99) ( Table 2 ).
Barriers to Breastfeeding and Breastfeeding Support
Many women stopped breastfeeding due to barriers or problems that can be addressed through lactation management support (Table 3 ). Besides the age of the child, the top 3 most common reasons were returning to work, baby refused the breast, and sore nipples. As expected, sore nipples and pain were more likely to be reported as reasons for stopping breastfeeding among women who breastfed for ≤ 6 months than among those who breastfed for longer (Table 3) .
Subjects were asked to whom they would go if they had a breastfeeding problem; the main support person mentioned was their mothers, followed by maternal relatives, including sisters. Spouses were not a common source of support for women experiencing breastfeeding difficulties. Only 14% of women reported seeking breastfeeding support from a doctor or nurse. Few women reported seeking this source of support from lactation consultants or the WIC staff. However, those who did so were significantly more likely to breastfeed for longer (Table 4 ). There were 34 participants who did not go to anyone if they had a breastfeeding problem.
Free Infant Formula From WIC
All 155 respondents were asked how they felt about breastfeeding given that WIC provides them with formula. A total of 38 women felt that breastfeeding is important and that it should be practiced even if WIC provides formula. Eight women thought that breastfeeding was good, but they did not have enough breast milk to continue. Six participants reported that formula reduces the duration of breastfeeding. Other women (n = 20) reported that formula feeding was better and easier to use; therefore, they chose formula over breastfeeding. Eight women stated that formula helped when they had problems such as pain and soreness or insufficient time. Two participants were concerned about body image and shape, whereas 2 felt it was good that they had a choice. One person did not want to breastfeed because she thought that if she breastfed she would not have received formula when she needed it.
What Can WIC Do to Promote Breastfeeding?
When participants were asked as to what WIC should do to help more women breastfeed for a longer duration, the most common response (n = 42) was that the program should provide more breastfeeding counseling and support to clients. Twenty-four stated that more emphasis should be placed on the health benefits of breastfeeding, and 8 felt that the program should give more support to women who breastfeed. Eight women recommended that WIC should provide less or no formula, and 5 thought that WIC should provide breastfeeding education and support during pregnancy, perhaps through mandatory classes. There were 7 study participants who felt that providing breast pumps would also be helpful in encouraging them to breastfeed.
Discussion
Our study is unique as it applied mixed methods to better understand barriers and possible ways to improve breastfeeding promotion in a multiethnic/ racial sample of WIC participants. Our qualitative results show that WIC participants do believe that, on one hand, the free formula provided by the program represents a barrier for breastfeeding promotion. On the other hand, they acknowledge the breastfeeding support from WIC staff can be improved and provided specific recommendations discussed below. The quantitative findings show that breastfeeding promotion efforts need to take into account the level of acculturation of immigrants and pregnancy intentions prenatally. Thus, our mixed-methods research methodology provides results that are relevant to infant feeding policy makers.
Mother's age was positively associated with breastfeeding duration. This is consistent with previous WIC studies 14, 15 and may reflect the likelihood that older women have had more experience breastfeeding previous children. Older women may have also had more opportunities to receive information about breastfeeding and how to overcome breastfeeding difficulties. Older women may also be more likely to have higher levels of education, although we did not find this relationship in our sample of low-income women (data not shown).
Time in the United States was inversely associated with breastfeeding duration. This finding may reflect the well-documented negative influence of acculturation to the United States on breastfeeding behaviors. 16 This suggests that it is essential that the United States takes action to make breastfeeding, and not formula feeding, the infant feeding norm. 17, 18 Our finding was not confounded by the race/ethnicity variable as this was not associated with breastfeeding duration in the bivariate analyses (P = .35) or in the multivariate analyses (P = .73; data not shown).
Given the very high coverage by WIC of women at high risk for poor breastfeeding outcomes, WIC should continue to build its capacity at improving breastfeeding promotion. WIC is currently investing in breastfeeding peer counseling, and an important goal of its recent revision of benefits is to make them more conducive for breastfeeding. 19 These are welcomed contributions fully consistent with the recommendations from our study participants and other studies. [20] [21] [22] These efforts, however, need to be closely monitored and formally evaluated.
Consistent with previous studies, 23,24 having a planned pregnancy was positively associated with breastfeeding duration (P = .051). Planning one's pregnancy involves thinking beforehand about how the baby is to be fed and the cost of rearing the child. It is possible that women who had given much thought about having a child may have ended up being more prepared to make the commitment to breastfeeding once the baby was born. Because a large number of women make the decision on how they plan to feed their babies during pregnancy, more needs to be done to provide additional prenatal breastfeeding support to mothers who were not planning to get pregnant. Includes "mother decided to wean" and "child age." c Includes "not enough milk" or "milk dried up." d Includes "mother sick" or "hospitalized." e Includes "baby sick" or "hospitalized." Data are percentages. b Four respondents answered "cousin" or "grandmother," 2 in each breastfeeding duration subgroup. It was not possible to determine if they were from the maternal or paternal side of the child's family.
Our qualitative findings showed that return to work or school was the top reason women gave for stopping breastfeeding. The likelihood that maternal employment is an important reason for discontinuing breastfeeding is supported by several qualitative and quantitative studies conducted in the United States. 4, 7, [25] [26] [27] [28] [29] The fact that women in our study reported return to work as a barrier for breastfeeding strongly supports the view that breastfeeding-friendly maternity leave and workplace policies are needed. 7, 30 For example, as suggested by the study participants, making available breast pumps (together with work site policies that facilitate pumping at work in an inviting and dignified location) may be a way to address some of the barriers, a finding consistent with previous studies conducted among WIC participants. 4, 30 We did not find a relationship between current maternal employment and breastfeeding duration in the quantitative analyses perhaps because we captured maternal employment status at the time of the study, which may not be a good representation of maternal employment status at the time the children were young infants. This illustrates the importance of using both qualitative and quantitative approaches when examining this question.
In agreement with previous studies among WIC participants, 28, 31 other important barriers for breastfeeding such as sore nipples, breast pain, and difficulties of infants' latching can be very effectively addressed through sound lactation management support. Because these lactation problems are usually a result of improper latch/positioning, very early on, it is essential that WIC women have access to sound prenatal and perinatal breastfeeding support. 18, 32 Previous studies have documented the importance of understanding the sources of breastfeeding support among WIC participants. 32 In our study, very few participants reported seeking breastfeeding support from health care providers, WIC staff, or lactation consultants. This suggests the need for improving awareness and access to culturally appropriate lactation management services. Also, the participants' spouses were not reported to be a significant source of support for our study participants. Whenever possible, it is crucial to motivate the child's father to get involved with supporting the mother as studies have found that the father's involvement does lead to better breastfeeding outcomes. 33 Culturally appropriate social marketing campaigns should be considered as part of this effort. [34] [35] [36] 
Study Limitations
The sample size in our study was driven by the resources and time available to conduct the study. Although the sample size was large enough to detect several associations of interest, we cannot rule out the possibility that some nonsignificant findings were owing to lack of statistical power. We did not have a system in place to systematically account for individuals who refused to participate. Thus, we cannot rule out the possibility of participation bias in our study. To minimize the burden on respondents, they were given the option of being interviewed in person or over the phone or to fill out the survey by themselves. Although surveys were reviewed by the study supervisor (J. H.) and whenever necessary clarifications were made with respondents, we do not know if biases occurred to any significant extent as a result of the different ways in which the survey was applied (in person vs phone) or responded (interview vs self-administered). Hartford's WIC data show that our convenience sample overrepresented black women (African American and West Indian/Jamaican) and underrepresented Latinas. Thus, extrapolation from these findings to the whole Hartford WIC population should be done with caution.
Policy Implications
Given the health benefits of breastfeeding, coupled with the poor health and poverty situation in Hartford, it is imperative that this study is followed by concrete breastfeeding promotion and support actions. Our findings suggest that there is a need for making breastfeeding, instead of formula feeding, the infant feeding norm. Culturally appropriate peer counseling and social marketing efforts, together with policy changes related to WIC benefits (ie, more restriction of free formula distribution, increased breast pump access) and breastfeeding-friendly policies in the workplace, are likely to make a difference. This approach is likely to result in healthier babies and mothers, and the savings resulting from this could be used to sustain these programs.
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